The purpose of this study was to compare muscle activity amplitudes and co-contraction in those with anterior cruciate ligament (ACL) reconstruction to healthy controls during stair negotiation. Eighteen participants with unilateral ACL reconstruction and 17 healthy controls performed stair ascent and descent while surface electromyography was recorded from knee and hip musculature. During stair ascent, the ACL group displayed higher gluteus maximus activity (1-50% stance, p = 0.02), higher vastus lateralis:biceps femoris co-contraction (51-100% stance, p = 0.01), and higher vastus lateralis:vastus medialis co-contraction (51-100% stance, p = 0.05). During stair descent, the ACL group demonstrated higher gluteus maximus activity (1-50% stance, p = 0.01; 51-100% stance, p < 0.01), lower rectus femoris activity (1-50% stance, p = 0.04), higher semimembranosus activity (1-50% stance, p = 0.01), higher gluteus medius activity (51-100% stance, p = 0.01), and higher vastus medialis:semimembranosus co-contraction (1-50% stance, p = 0.02). While the altered muscle activity strategies observed in the ACL group may act to increase joint stability, these strategies may alter joint loading and contribute to post-traumatic knee osteoarthritis often observed in this population. Our results warrant further investigation to determine the longterm effects of altered muscle activity on the knee joint following ACL reconstruction.
INTRODUCTION 40
Post-traumatic osteoarthritis develops in 50-70% of people with anterior cruciate ligament (ACL) 41 or meniscus injury, 10-15 years following the trauma (Lohmander et Stair negotiation is a complex daily task which is useful to investigate potential differences in 76 neuromuscular activation strategies. Stair ascent requires a substantial amount of knee flexion and 77 the generation of high joint moments compared to level walking (Hooper et al., 2002) included hamstring (n = 10), patellar tendon (n = 6), or a combination of hamstring and patellar 100 tendon (n = 1), with one participant having an unknown graft. 
Procedures

103
The experimental staircase consisted of three steps (step height 18.5 cm, tread depth 29.5 cm).
104
Muscle activity signals were collected from a wireless EMG system (Delsys Myomonitor IV, highlighting the need to examine more than one step. 
In this equation, m1/m2 represent the two muscles being analyzed, initial/final were set to 1-50% 
EMG Activity Amplitudes during Stair Ascent
180
The ACL group had a significantly higher gluteus maximus activity amplitude compared to the 181 control group during 1-50% stance (p = 0.02) during stair ascent (Table 1) . Ensemble curves of 182 muscle activity amplitudes during stair ascent are shown in Figure 1 .
184
EMG Activity Amplitudes during Stair Descent
185
The ACL group had a significantly higher gluteus maximus activity amplitude compared to the 186 control group during 1-50% stance (p = 0.01) and 51-100% stance (p < 0.001) of stair descent
187
( Table 1 ). The ACL group also had significantly higher semimembranosus amplitude during 1-
188
50% stance (p =0.01) and significantly higher gluteus medius amplitude during 51-100% stance.
189
In contrast, the control group had significantly higher rectus femoris amplitude during 1-50% Our second hypothesis was that hamstring muscle activity amplitudes would be higher in ACL 
243
In terms of muscle activity, the gluteus maximus appeared to show the greatest differences between 245 the ACL group and controls. Gluteus maximus activation was higher in the ACL group compared 246 to the control group for both stair ascent (1-50% stance) and stair descent (1-50% and 51-100% The ACL group also displayed increased vastus lateralis:vastus medialis co-contraction during 51- There are several limitations of this study that warrant consideration. First, as this was an 290 exploratory study, a sample size calculation was not performed a priori and we did not correct for 291 the multiple statistical comparisons performed (Nakagawa, 2004 
